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The flight response of the red flour beetle, Tribolium castaneum Herbst,
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Abstract. The flight direction of red flour beetles was examined overnight in an arena under natural
temperature conditions by using the east or west wind with or without rice bran odor. The velocity of
the wind used was 0.4 m/sec, as the take off of the beetles from the top of a paper tower was
remarkably suppressed by a wind velocity of 0.9 m/sec. Among 6 trial groups without the food odor, 4
groups gave the trap catch distribution biased towards the wind direction, and 2 groups gave a
neutral or random wind effect to the control bias. All the 6 trial groups with the food odor, on the
other hand, were clearly biased against the air stream. The results show that the soft wind with a
food odor is effective to induce the beetles to fly against the wind.
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Fig. 1 Inner views of the arena (plastic cage)
A. B. Arrangements in the arena, showing the release cup surrounded by traps.
A paper tower was placed in the release cup.
C. Red flour beetles before leaving the top of the paper tower
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Fig. 2 The paper tower
Left: The development figure
Right : The paper tower placed in the release cup.
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Fig. 3 Outer views of the arena (plastic cage)

A. The air entrance side of the arena , showing a cup of rice bran for a food odor.
B. The mortar fan and transducer system for the air exit of the arena
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Table 1. Procedures with no wind and final distribution of beetles in each trial.

Wind  Postion Odor of  Trial Starthe Ending Temp. Frhalditrbution of beetkes
velhciy of rice bran group date  time date time L) Total Found b Found on | Stayed n
ztopped fan trapz cage fhor  rekaze cup
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Fig. 4 The flight direction of beetles trapped under windless conditions shown in Table 1
The round mark shows the east or west where the stopped fan was positioned.
The letter C or D shows the beetles used in each trial.
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Table 2. Procedures with wind and no odor and final distribution of beetles in each trial.

Wi Wind  Odor of  Trial Startng Ending Temp. Fihal digtr bution of beetles
vebciy  from  rice bran eroup date  time date time VT Total Found n Found on | Staved n
tfrapz cage fhor  rekease cup
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Fig. 5 The flight direction of beetles trapped under odorless conditions shown in Table 2
The arrow mark shows the air stream with no odor.
The letter A, B, or D shows the beetles used in each trial.
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Table 3. Procedures with wind and odor and final distribution of beetles in each trial.
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Fig. 6 The flight direction of beetles trapped under wind and odor conditions shown in Table 3
The arrow mark shows the air stream.
The letter A, B, or D shows the beetles used in each trial.
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